Characterization of an atypical member of the Na+/Cl(-)-dependent transporter family: chromosomal localization and distribution in GABAergic and glutamatergic neurons in the rat brain.
A 3.7-kb cDNA fragment, designated rat-XT1, was isolated from a rat whole-brain cDNA library. The nucleotide sequence of XT1 codes for a 727 amino acid protein with a calculated molecular mass of 81,139 Da and 12 putative transmembrane domains. This protein shares significant homology (28-32%) with the monoamine- (dopamine, norepinephrine, serotonin), amino acid- (taurine, proline, GABA, glycine), choline-, and betaine-, Na+/Cl(-)-dependent transporters. The homology is especially high within the first, second, sixth, and eighth transmembrane domains (45-75%). Thus, XT1 clearly belongs to the Na+/Cl(-)-dependent neurotransmitter transporter superfamily. However, XT1 may define a new subfamily of transporter because it differs structurally from other members of this family in that the extracellular loop linking transmembrane domains 7 and 8 and the C-terminal tail are significantly larger in size. Transient or stable expression of rat-XT1 failed to confer to the transfected cells the ability to transport actively any of the > 60 established or putative neurotransmitter substances assessed. Northern blot analyses of peripheral and neural tissues demonstrated that expression of the 8-kb XT1 mRNA is essentially restricted to the nervous system. In situ hybridization demonstrated a broad but discrete localization of XT1 message in the CNS, particularly in the cerebellum (Purkinje and granular cell layers), the hippocampus (pyramidal and granular cell layers), and the thalamus and throughout the cerebral cortex. This distribution parallels that of the neurotransmitters glutamate and aspartate; however, neither of these excitatory amino acids is a substrate for transport. One noticeable exception to the codistribution of the mRNA for rat-XT1 and these excitatory neurotransmitters is the cerebellar Purkinje cell layer, in which GABAergic neurons are localized. The gene encoding for XT1 is localized to the mouse chromosome 3 in the vicinity of the locus for the mouse neurological disorder spastic (spa).